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(71) We. Uniroyal AG, a German 
Company, of 7 Huttenstrasse, Aachen-Rothe 
Erde, Germany, do hereby dedaie the in- 
vention, for which we pray that a patent 
5 may be granted to us, and the method by 
which it is to be performed, to be par- 
ticularly desaribed in and by . the following 
statement: — 
This invention relates to pneumatic vehicle 

10 tires having reinforcing bdts in the crown 
areas thereof. 

Pneumatic tires of the "radial ply" and 
•*bias ply" types well known in the art are 
frequentiy constructed with a reinforcing 

15 belt, commonly referred to as a breaker, 
interposed b^ween the arown region of the 
tire carcass and the tire tread for reinforcing 
the latter. Hie breaker or belt generally com- 
prises one or more layers or pnes of parallel 

20 tire cords ior cables which are substantially 
. inextensible and are made of such inatedals 
as wire, glass fiber and textiles such as 
rayon and nylon. In a monb-ply belt the 
cords or cables are usually oriented substan- 

25 tially parallel to the planes of the beads and 
to the mid-dxcumferential or median equa- 
torial plane of the tire. If the belt is of a 
inulti-ply construction, similar but opposed 
bias pri^tation of the cords or cables witii 

30 respect to the median equatorial plane of 
the tire are usually employed in successive 
plies. 

It is known that tires of the type men- 
tioned above, Le.. tires having a tread re- 

35 inf orced by a belt or breaker composed of 
superposed rubberized plies of pa^el, sub- 
stantially inextensible cords or cables, fre- 
quent^ fail because separations occur in the 
shoulder zones of the tires where the edges 

40 of the belt pHes are severely flexed as the 
tire tread moves into and but of ccaitact with 
the road during each revolution and become 
detached frbin the surrounding rubber. The 
centrifugal forces acting on the tire and the 

45 heat buOd^up in tiie ture also contribute sig- 
nificantiy to this problem. Sudi separations 
are made even more likely by the fact that 
the cords or cables in the belt plies, being 
disposed obliquely to the median equatorial 

50 plane of the tire, by virtue of the pKes bemg 



cut obliquely with respect to tiie longitudinal 
direction of the cords or cables therein, have 
a natural tendency to spread apart or open 
m a fan-wise direction at their cut ends. 
The edges of the belt thus constitute zones 55 
or regions where the cut and free ends of the 
reinforcing elements, ie., the cords or cables 
by friction and by cutting, cause breaks both 
at their juncture with the carcass plies and 
the tread rubber of the tire, 60 

One solution which has been proposed to 
overcome this problc^n entails the use of a 
layer of transversely oriented cables posi- 
tioned radially inward of the breaker and a 
layer of rubber having a Shore A hardness of 65 
between 50® and 65<» positioned radially 
mward of the first mentioned layer. TTiis 
structure is illustrated in U.S. Fat^t No. 
3,512,568. 

Another solution proposed for overcommg 70 
the problem of belt ply edge sepanttion 
«i^Is tiie use of leinfoicement laym of 
rubberized, radially oriented, p^allel cord 
material positioned radially outward of tiie 
belt edges in the shoulder region of the tire 75 
and a layer of rubber having a Shore A hard- 
ness of 80*» disposed about the radially in- 
waxd and outward marginal portions and the 
edges of the belt Hiis structure is illustrated 
m U.S. Patent No. 3,598,165. 80 

It has been found, however, that neither of 
the above-desaribed structures provide a 
completely satisfactory solution to the prob- 
lem of belt ply edige separation. Both these 
structures, to some ext^t, cause the shoul- 85 
ders of the tires in which tfa^ are utilized 
to become so stiff that driving comfort is 
reduced. 

According to the present invention a pneu- 
matic tire comprises a carcass; a tread ovct- 90 
l>ing the crown re^on of the carcass; a tread 
reinforcing belt int^posed between said tread 
and said crown region of said carcass in cir- 
cumferentially surrounding relation to the 
latter, said belt including a pluraliW of plies 95 
of belt cords; one or two circumferen&illy 
extending rubber bodies interposed betweeai 
said tread and said carca^ said body or 
bodies covering the radially inward wim^n^i 
portions of the radially innermost ply and 100 
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the edges of said bdt plies: and one or two 
diciunferentially extending rubbor pads 
positi ned radially inward of said rubber 
body or bodies and radially outward of said 
5 carcass, the Shore A hardness of said rubber 
body or bodies beuig between TO*' and 80° 
and the Shore A hardness of said rubber 
pad or pads being between 55® and 70^. ^ 
Examples of tires according to the in- 
10 vention will now be described in more detail, 
by way of example onl5j, with reference to 
the accompanying drawings, in which: 

Figure 1 is a cross-sectional view of a first 
embodiment of tire according to the inven- 
15 tion: and . 

Figure 2 is a cross-sechonal view of a por- 
tion of a tire according to a second embodi- 
ment of the invention. 

Referrfiig now to the drawmgs. m whidi 
20 the same structural elements are indicated 
by the same numerals or letters. Figure 1 
^ustrates a tire 1 comprising a carcass 2 
with a carcass ply 2^? and a pair of sidewalk 
3 terminating at their radially inwardmost 
25 ends in a pair of beads 4: a tread 5 formed 
with a plurality of grooves 5a surrounding 
the crown portion of the carcass and a re- 
iof prcing b&t 6 interposed between the car- 
cass and the tread for reinforcing the latter. 
30 The reinforcing belt 6 comprises two rub- 
berized plies or sheets, here indicated at 7 
and 8. vMch. may be of equal or different 
axial widths. Eadi of the plies or sheets is 
composed of a plurality of parallel cords 
35 which are substantially mextensible and are 
xnade of such materiails as wire, glass fibre, 
and textiles such as rayon or nylon. The 
asdal width of the tread 5 is indicated as 
2W and the median equatorial plane of the 
40 tire is mdicated at X—Y. Two axially spaced 
rubber bodies 9 and 10 are positioned sym- 
metrically with respect to median equatorial 
plane X—Y. Each of the rubber bodies. 9 
and 10, covers associated edges of the belt 
45 plies 7 and 8. Two axially spaced rubber 
pads 11 and 12 are positioned symmetrically 
with respect to the median equatorial plane 
X—Y. The two rubber pads 11 and 12 are 
positioned radially inwardly of the two 
50 botKes, 9 and 10, respectively. 

The bodies 9 and 10 serve to prevent un- 
desirable belt ply edge separation. To accom- 
plish this purpose the rubber bodies cover 
the edges of the belt pUes 7 and 8 and the 
55 radially inward margmal portions of the 
radially mnermost ply 8. The axial width of 
each of the bodies 9 and 10 is preferably 
appro3dmately 25% of the aadal width of 
the tread 5. mdicated as 2W, and the maior 
60 portion of the axial width of the bodies lies 
directly under, and is contiguous with, the 
belt 6, A minor portion of each of the 
bodies is positioned axially outward of the 
belt 6 and these aadally outward portions 
65 protect the ed^ of the belt 6. In addition. 



the bodies 9 and 10 also cover the radially 
outward marginal portions of the belt 6, 
thereby providing additional protection. 

It has been found that the hard rubber 
bodies 9 and 10 will function most satisfac- 
torily in preventing belt ply edge separation 
when they are formed of a composition 
having a Shore A hardness of between 70° 
and 80°. Preferably, also, the bodies have 
a modulus of elastidty of between 60 and 
80 kg/cm® at an elongation of 150%. It has 
further been found advant^epus to make the 
mdial thickness of that part of each of the 
bodies which covers the respective radially 
inward marginal portion of the ply 8 adja- 
cent to the ec^ of that ply substantially 
equal to the radial thickness of the radially 
inwardmost ply 8. Thus, in Figure 1, the 
radial tiiickness of the bodies 9 and 10, in 
tiie regions indicated at 9a and 10a, respec- 
tively, is substantially equal to the radial 
thickness of tiie ply 8. In the same manner, 
the radial thickness of that part of eadi of 
the bodies which covers the respective radi- 
ally outward marginal portion of the ply 7. 
adjacent to the edge of that ^ly. is substan- 
tially equal to the radial thidmess of the 
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radially outwardmost ply 7. Thus, in Figure 
1, the radial thickness of the bodies 9 and 10, 
in die regions indicated at 9b and 10&, re- 
spectiv^y is substantially equal to the radial 
thickness of the ply 7. Smce, as above^noted. 
the bodies 9 and 10 have a radially inward 
and outward thickness, in the regions of the ^ 
belt edges, generally equal to the radial 100 
thicknesses of the radially inward and out- 
ward bdt plies, and since the edges of the 
belt 6, whi<^ is comprised of the belt pHes 7 
and 8, is covered by the bodies 9 and 10, the 
bodies 9 and 10 therefore have a radial 
thickness at the edges of the belt which is 
greater than tiie overall radial thickness of 
the belt at the belt edges. Frather. Kgure 1 
illustrates the fact that portions of the bodies 
9 and 10 may also be positioned between the 110 
plies 7 and 8 and the radial tiiickness of the 
bodies 9 and 10. in this embodiment, is there- 
fore greater than twice the combined tiiick- 
ness of the plies of belt cords compriang 
the belt 6. ' , \ 

Although, as stated above, the hard rubber 
bodies 9 and 10 serve to satisfactorily pro- 
tect the edges of the belt 6, thereby prevait- 
in% belt ply edge separation, the bodies also 
cause the tire, in the re&on of the tire 120 
shoulders, these shoulders being uidicated at 
13. to become stiffer and more inflexible 
than is desirable. To counteract the stiffen- 
mg effect of the bodies 9 and 10 the afore- 
mentioned aadally spaced pads 11 and 12, 125 
whidi are made of a relatively soft rubber 
composition are utilized. These pads 11 and 
12 are interposed between the bodies 9 and 
10, respectively, and the carcass ply 2a, and 
insure that the tire shoulders 13 are suflfici- 
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^dy flexible so ttiat the tire may provide 
satisfactory service. Hie pads 11 and 12 
illustrated in Figure 1 eadi have an axial 
width substantially equal to, or somewhat 
5 greater than, 25% of the tread width 2W. 
They are, however, axially offset or "stag- 
gered" with respect to the bodies 9 and 10. 
The pads 11 and 12 therefore each extend 
from a point axially outward of the axially 

10 inwardmost portion of the bodies 9 and 10 
with which diey are respectively associated, 
to a point axially outward of the amlly out- 
wardmost portion of the bodies 9 and 10 
with which they are respectively associated. 

15 In this regard it will be noted that, in the 
embodiment illustrated in Figure 1, the 
bodies 9 and 10 do not extend axially out- 
wardly of tiie shoulders 13, althou)^ the 
pads 11 and 12 do extend axially outwardly 

20 of the shoulders 13. 

It has been found that the soft rubber pads 
11 and 12 will function most satisfactorily 
in providing adequate shoxilder flexibility 
when they are formed of a composition hav- 

25 ing a Shore A hardness of between 55° and 
70°. Preferably also they have a modulus 
of elasticity of between 45 and 70 kg/cm^ at 
an elongation of 300%. It has further been 
found advantageous to make the radial thick- 

30 ness of each of the pads 11 and 12, immedi- 
ately inwardly of the edges of the belt 6, at 
least as great as the radial thickness of the 
overiying part of the bodies 9 and 10 respec- 
tively, associated therewith. Thus, the radial 

35 thickness of the pads 11 and 12, in the 
regions indicated at lla and 12a, respectively, 
is at least as great as the radial thidcness of 
the bodies 9 and 10 in the regions indicated 
at 9a and lOo, respectively. 

40 Althou^ in the foregoing discussion two 
axially spaced pads, 11 and 12, and two 
axiaUy spaced bodies, 9 and 10, were illus- 
trated, it should also be understood that a 
sin^e body and a single pad could 

45 also be utUized. In Ous latter case the 
single body would approximate bodies 9 and 
10 in the r^on of the edges of the belt 6 
and would taper to a minimal radial thick- 
ness in the region of the median equatorial 

50 plane, X— Y. In the same manner a single 
pad would approximate the pads 11 and 12 
in the region of the edges of the belt 6 and 
would taper to a minimal radial thickness In 
the region of the median equatorial plane, 

55 X— Y. It will be understood of course that 
in the instance where a sinMe body is utilized 
it will have an axial width approximately 
equal to the axial width of the tread, 2W. 
In a similar manner, if a single pad is utilized 

60 it will have an axial v^dSi exceeding tihe 
axial widdi 2W of the tread 5. 

Turning now to Figure 2, there is iUus- 
trated an alternative embodiment of the 
structure illustrated in Rgure 1. Figure 2 

65 is a cross-sectional view of a portion of a 



tire and it illustrates one-half of the tread, 
the axial width thereof being indicated as 
W, one shoulder, indicated at 13. and a 
portion of one sidewall, indicated at 3. 
Figure 2 also illustrates a belt 6 which com- 70 
prises three rubberized plies indicated at 20, 
21 and 22. these plies bemg constructed in the 
same maimer, and of the same materials as 
plies 7 and 8. previously discussed. Figure 2 
also illustrates a body 23 made of a relatively 75 
hard rubber composition and a pad 24 made 
of a relatively soft rubber composition, the 
body 23 and the pad 24 functioning in the 
same manner, and for the same purpose as 
the body 10 and the pad 12, respectively, 80 
previously discussed. 

Turning first to the body 23, it will be 
noted that it is made from three strips or 
sections 23^ 23b and 23c, the separations 
between these strips being indicated by 85 
dashed lines. Li this embodiment each of the 
plies comprising the belt 6 has a strip of 
hard rubber adhered to it The strip, whidh 
has the same composition as that of the 
bodies 9 and 10, discussed above, has a radial 90 
thickness in the region of the edge of the ply 
substantially equal to twice the radial thick- 
ness of the ply. The strip also covers a mar- 
gmal portion of one surface of the ply with 
v/blch it is associated and the radial thick- 95 
ness of the strip covering the aforesaid mar- 
gmal portion in die region of ^e edge of the 
ply is substantially equal to the radial thick- 
ness of the ply. Thus, ply 20 and strip 23c 
are adhered to one anoth» and strip 23c 100 
covers the edge and the radially inward 
portion of the ply 20. In the same manner 
plies 21 and 22 are adhered to strips 236 
and 23a; respectively, and these two strips 
cover the ed^es and the radially outward 105 
marginal portions of the plies with which 
they are associated. It will be noted that the 
strips are so staggered or tapered that strip 
23c extends axially outward to the greatest 
degree while strip 23c extends axially out- 110 
ward to the least extent It will be clear of 
course that after vulcanization of the tire the 
three strips 23a; 23b and 23c will form an 
integral unit 23 comparable to the body 10, 
the radial thickness of the body 23, in the 115 
region of the edge of the belt 6, is generally 
equal to twice the combined radial thick- 
nesses of the plies 20, 21 and 22. Tlie axial 
width of the body 23 is between 45% and 
50% of the axial width of the tread, and 120 
the body 23 extmds axially outward beyond 
the shoulder 13. 

Turning now to the pad 24, it is noted 
that it is of the same composition as the pre- 
viously discussed pads 11 and 12, and daat 125 
the pad 24 performs flie same function in the 
same manner as the pads 11 and 12. Hie pad 
24 has an axial width of between 45% and 
50% of the axial width of the tread, and it 
extends axially outward of the body 23. Hie 130 
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xadial thickness of the pad 24 in the re^on 
indicated at 25 at the edge of the belt is at 
least as great as the ra(Oal thickness of the 
overlying part of body 23 indicated at 26. 

5 

WHAT WE CLAIM IS:— 

1. A pneumatic tire comprisiag: a car- 
cass; a tread ovorl^g die crown region of 
the carcass; a tread rdnfordng belt inter- 

10 posed between said tread and said crown 
region of said carcass in drcumferen- 
tially surroundiug relation to the latter, s^d 
belt induding a plurality of plies of belt 
cords; one or two drcumferentially extend- 

15 ing rubber bodies interposed between said 
tread and said carcass, said body or bodies 
covering the radially inward marginal por- 
tions of the radially iniiermost ply and the 
edges of said belt plies; and one or two 

2Q drcumferentially extending rubber pads 
positioned radially inward of said rubber 
body or bodies and radially outward of said 
caTca*«^ the Shore A hardness of said rubber 
body or bodies being between 70° and 80° 

25 and the Shore A hardness of said rubber pad 
or pads being between 55° and 70°. 

2. A tire according to daim 1 including 
two rubber bodies, each of said bodies bdng 
axially spaced from the other and covering 

30 a respective radially inward marginal portion 
of the radially innermost ply and respective 
edges of said bdt plies. 

3. A tire according to ddm 2 in which 
eadi of said bodies further covers a respec- 

35 tive one of the radially outward margmal 
portions of die radially outermost ply of 
said bdt 

4. A the according to claim 3. in \yhidi 
the radial thickness of that part of each of 

40 said bodies which covers the respective 
radially inward marginal jportion of the radi- 
ally innermost ply is substantially equal to 
the radial tiiickness of the radially innermost 
ply, adjacent to the edge of that ply. 

45 5. A tire according to daim 3 in which, 
at the marginal edges of die bdt. the radial 
thickness of that part of eadi of said bodies 
vMdi covers the edges of said bdt |plies 
substantially equal to twicie the oombmed 

50 radial thirfmeg!? of the pHes of belt cords. 



6. A tire according to daim 3 in whidi 
the radial thickness of that part of each of 
said bodies which covers the respective radi- 
ally outward marginal portion of the radially 
outermost ply of said belt is substantially 
equal to the radial thidmess of the radially 
outermost ply, adjacent the edgp of that ply. 

7. A tire according to any one of daims 
2 to 6 in which the bodies are positioned 
symmetrically with respect to the median 
equatorial plane of the tire. 

& A tire according to anv one of daims 
2 to 7 and including two rubber pads, each 
of said pads being axially spaced from die 
other and being positioned radially inward 
of a respective one of said bodies. 

9. A tire according to daim 8 in ^lich, 
at the marginal edges of said bdt, the radial 
thldoiess of each of said pads is at least 
as great as the radial thidmess of the radially 
inward part of the body assodated therewith. 

10. A tire accordiiig to daim 8 or d^m 
9 in which said pads are positioned symmet- 
rically with respect to the median equatorial 
plane of die tire. 

11. A tire according to any one of daims 
8 to 10 in which the axial width of eadi of 
said bodies or each of said pads is iapproxi- 
mately 25% of the axial width of said tread. 

12. A tire as daimed in any one of 
daims 8 to 10 in whidi the axial width of 
each of said bodies or said pads is between 
45% and 50% of the axial width of said 
tread, 

13. A tire as daimed in daim 8 in whidi 
each of said pads extends axially outward of 
the body associated therewith. 

14. A pneumatic tire substantially as 
herdn desmbed with reference to Flgiue 1 
or Figure 2 of the accompanying drawings. 

URQUHART-DYKES & IjORD, 
Chartered Patent Agents, 
Agents for the Applicants, 
nth Floor, Tower House. 
Merrioh Way, Leeds LS2 8PB. 
and 

11th Roor, St Martin's House. 
140 Tottenham Court Road, 
London. WIP OJN. 
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